This study compares the growth of babies randomised to receive one of three methods of feeding: hourly bolus nasogastric feeding (bNG), continuous nasogastric feeding (cNG) and continuous transpyloric feeding (TP).
Patients and methods A one year prospective study (January to December 1987) enrolled 43 infants of birth weight under 1400 g. The babies initially received total parenteral nutrition. On day 2 the feeding route was determined for each baby by opening a sealed envelope, and milk feeding started with 1 ml/hour of SMA low birthweight formula (Wyeth). Milk feeds were increased by increments of 0-5 to 1-0 ml/hour and supplemented with parenteral nutrition until such time as the infants were tolerating full energy and fluid requirements given as the low birthweight formula at 150 ml/kg a day.
The position of the nasogastric tubes was confirmed by aspiration and pH testing. Transpyloric tubes were sited in the second and third part of the duodenum and the position was confirmed radiologically. The infants were fed by the selected method until they reached a weight of 1600 g after which they all received bolus nasogastric feeding. No baby received energy supplements during the trial period. Infants who received expressed breast milk were excluded from the trial as were those with major congenital malformations, those who developed hydrocephalus, and those with intrauterine viral infections. Weekly anthropometric measurements of length (using the Pedobaby babymeter), weight, and occipitofrontal circumference were made. In addition triceps and quadriceps skinfold thicknesses were measured.
Weekly blood samples were obtained and input of the three groups once they were no longer receiving any supplementation with parenteral nutrition also shows no significant difference (one way analysis of variance): TP 496 kJ/kg/day, cNG 512 kJ/kg/day, bNG 487 kJ/kg/day with pooled SD 46-6.
There was no significant difference between the groups (one way analysis of variance) in the length of time required to achieve full enteral feeding (bNG mean 18-6 days, cNG mean 20-7 days, TP mean 15-8 days with pooled SD 17-8). However, there were two babies in each nasogastric group who took more than 50 days to tolerate full enteral feeding while the maximum time required in the TP group was 37 days.
Each infant's weight, length, and occipitofrontal circumference were plotted against gestational age; mean (SD) was calculated for each group weekly up to 36 weeks of gestation. On the basis of these comparisons we found no difference in the growth patterns of the three groups (figure). The weekly increase in these parameters was used to calculate velocity measurements, which showed no significant difference (one way analysis ofvariance) between the three groups ( The initial biochemical data on entry to the study and on exit at 1600 g are compared in table 3. There was a slight rise in albumin and fall in urea over the period of the study. Similarly, there was a small increase in alkaline phosphatase and fall in transferrin in all groups. When changes between the final and initial value of each subject were analysed (one way analysis of variance), there was no evidence of significant differences between the biochemical results for the three groups. Prealbumin concentrations were not used in assessing the efficacy of the feeding methods because of methodological difficulties. The immunoturbidimetric assay correlated with an immunodiffusion method when initially compared using adult plasma samples. However, there was no correlation when the methods were retrospectively compared using samples from other babies of very low birth weight. Thus the assay results were considered unreliable and not used.
The complications occurring in each group are shown in table 4. The TP group required a total of 31 radiographs in the 10 survivors performed solely for tube positioning. All proved episodes of aspiration occurred when the babies were over 1600 g and were being fed larger volumes less frequently by a bolus nasogastric route. There were two radiographically proved cases of necrotising enterocolitis one each in TP and cNG groups. In the same groups there were two further cases suspected on clinical grounds but not radiologically confirmed and both resolved quickly on antibiotic treatment and short term withdrawal of milk. Four of the 10 babies in the group receiving transpyloric feeding required treatment for gastric bleeding. No infant had gastric bleeding while receiving nasogastric feeding although one infant fed by this method developed bleeding before starting on milk. The high rate of gastric bleeding in the TP group was significant (p<005 Fisher's exact test). Our results show no nutritional benefit from transpyloric feeding either on the basis of the biochemical measurements or the anthropometric data. Transpyloric feeding requires more radiological exposure and more early handling. It is also associated with a significant incidence of gastric bleeding, although we have not seen this reported before. It seems likely that bypassing the stomach fails to neutralise the gastric acid secreted as a result of gastrin stimulation provoked by the presence of milk in the small bowel.
Our results suggest that the transpyloric route does not have a routine role in feeding preterm infants. There are significant disadvantages and no nutritional benefits. Nasogastric feeding either continuously or by frequent boluses can achieve similar oral energy input and appears both safe and effective. Previous reports of aspiration with nasogastric feeding may be related to inappropriately high volumes being given without monitoring of gastric aspirates. More widespread use of parenteral nutrition now allows a more controlled introduction of nasogastric feeding. We would recommend reserving transpyloric feeding for those infants who persistently fail to tolerate nasogastric feeding.
